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SEMICONDUCTOR DEVICE 

[Claim(s)] 

[Claim 1] Metal wiring allotted on the predetermined side. Hygroscopicity which 
covered the aforementioned predetermined side and metal wiring, and was allotted on 
the aforementioned insulator layer in order to absorb the 1st nonhygroscopic insulation 
film and aforementioned level difference which does not have the hygroscopicity which 
has a level difference between the heights corresponding to the aforementioned metal 
wiring, and the not corresponding remainder as this result. It is the semiconductor 
device equipped with the above, and the upper surface of the aforementioned heights is 
characterized by exposing, without being covered in the aforementioned hygroscopic 
insulator, layer, and being in contact with the nonhygroscopic insulation film of the 
above 2nd. 

[Claim 2] The aforementioned metal wiring is a semiconductor device according to claim 
1 arranged at the periphery of the aforementioned nonhygroscopic insulation film, 
[Claim 3] The above 1st and the 2nd nonhygroscopic insulation film are a semiconductor 
device according to claim 1 or 2 which is laying under the position corresponding to the 
aforementioned heights the conductor which connected between the aforementioned 
metal wiring and addition metal wiring including the addition metal wiring allotted on 
the nonhygroscopic insulation film of the above 2nd. 

[Detailed Description of the Invention] 
[0001] 

[Industrial AppUcation] Especially this invention relates to the semiconductor device 

which raised moisture resistance about a semiconductor device. 

[0002] 

[Description of the Prior Art] The structure of the chip edge of a semiconductor device of 
having the conventional multilevel-metal wiring is shown in drawing 4 . Etching 
removal of the surface-protection film 6, the 4th insulator layer 5, the 3rd insulator 
layer 4, the 2nd insulator layer 3, and the 1st insulator layer 2 is mostly carried out at 
the perpendicular so that the semiconductor substrate 1 may be exposed, and the chip 
edge has structure which the side of each film exposed in order to perform dicing easily. 
In order to explain structure in detail conventionally [ this ], the role of each insulator 
layer is explained below. 



[0003] As shown in drawing 5 , the 1st insulator layer 2 maintains the insulation with 
the wiring located in the middle of the 1st the metal wiring 7 and semiconductor 
substrate 1 or the semiconductor substrate 1, and the 1st metal wiring 7, and it is 
mainly Si02. It is formed. This 1st insulator layer 2 does not have hygroscopicity. 
[0004] The 2nd insulator layer 3 covers the 1st metal wiring 7 (for example, aluminium 
alloy) top, and has the role which prevents that the 1st metal wiring 7 contacts the 3rd 
insulator layer 4 directly. Si02 mainly according to a plasma CVD method It is formed. 
This 2nd insulator layer 3 does not have hygroscopicity, either. The 3rd insulator layer 4 
is a fihn which carries out the spin coat of a silica film or the polyimide, it in order to 
reduce the level difference of the 2nd insulator layer 3 produced with the 1st metal 
wiring 7, and has hygroscopicity. Since this film is thinly formed on the height part of 
the 2nd insulator layer 3 produced with the 1st metal wiring 7 and it is thickly formed 
on the other hand in portions other than the height part of this 2nd insulator layer 3, 
The level difference of the 2nd insulator layer 3 produced with the 1st metal wiring 7 
can be absorbed on the upper surfece of the 3rd insulator layer 4, and an open circuit of 
the 2nd metal wiring 8 arranged in the upper part is prevented, the 4th insulator layer 
5 is an insulator layer without hygroscopicity, is formed in the upper surface of the 3rd 
insulator layer 4 as a cap film, and has making it moisture not invade into the 3rd 
insulator layer 4 into a semiconductor manufacturing process, simultaneously the role 
to which it is made for the 3rd insulator layer 4 not to contact the 2nd metal wiring 8 
directly The surface-protection film 6 is mainly Si 3N4. It is formed and has the role 
which prevents the invasion of the movable ion from the chip upper part, and moisture. 
[0005] Two or more above insulator layers have a laininated structure, and it has 
structure which the cross-section portion of those films exposed in the scribe Une field of 
a chip. 

[0006] 

[Problem(s) to be Solved by the Invention] With the structure of this conventional chip 
edge, since the 3rd insulator layer 4 which has hygroscopicity is exposed, as shown in 
drawing 4 and drawing 5 , inoisture invades into the 3rd insulator layer 4. When 
moisture is absorbed by the 3rd insulator layer 4 (for example, a sUica film, a polyimide), 
the dielectric constant of the 3rd insulator layer 4 becomes large. For this reason, since 
the dielectric constant of the 3rd insulator layer 4 becomes large when the wiring 7 of 
two as shown in drawing 6 is arranged near the chip edge, the capacity between wiring 
increases and the fault that propagation of the signal in an electronic circuitry is 
overdue, or a cross talk arises in other wiring arises. This is produced also between the 
1st metal wiring 7 arranged by becoming in heaviness up and down, and the 2nd metal 



winng 8, when shown in drawing 5 . Moreover, the capacity between the semiconductor 
substrates 1 increases about the metal wiring 8 of the 2nd of the left-hand side on 
drawing 5 . 

[0007] In order to avoid such a problem, correspondence of fully separating from the 
chip edge the position which arranges wiring is made. In order to avoid the influence of 
this moisture, it is necessary to separate from about 20 micrometers or more and the 
chip edge. Increase of a chip size was caused at this rate. In order to avoid increase of 
this chip size, there is a semiconductor device constituted as shown in drawing 7 . This 
semiconductor device is manufactured as foUows. First, it is a wrap about the side 
which performs the 1st FOTORIZO graphic process, carries out etching removal of the 
4th insulator layer 5, the 3rd insulator layer 4, the 2nd insulator layer 3, and the 1st 
insulator layer 2 one by one, and was made to expose the semiconductor substrate 1 of a 
scribe line field, and next formed the surface-protection film 6 and the above-mentioned 
cascade screen exposed. Next, a ** FOTORIZO graphic process is performed and etching 
removal of the surface-protection fihn 6 of a scribe Une field is carried out. Although the 
problem mentioned above is not produced with the structure of the chip edge shown in 
this drawing 7 , the number of photoresists increases and the problem of leading to cost 
elevation occurs. 

[0008] Moreover, there are some which have been arranged as a damp-proof cure of a 
semiconductor device so that covering protection of the polycrystal siUcon layer may be 
carried out at the edge of a chip (refer to JP,56-107570,A). However, in this 
semiconductor device, first, after removing the PSG film of a scribe line field, and Si02 
film, the polycrystal silicon fihn which should turn into a side-attachment-wall section 
protective coat is grown up, and is carrying out patterning. Furthermore, a surface- 
protection film is formed, a FOTORIZO graphic is given, and the semiconductor 
substrate of a scribe line field is exposed. There is not only a trouble that the number of 
photoresists increases further rather than what is shown in drawing 7 , but in this 
invention, when multilevel-metal wiring is formed of the aluminium alloy, in order to 
form polycrystal silicon, the temperature of 600 degrees C or more expands, while eye a 
required hatchet and an aluminium alloy dissolve, and the fault that a crack occurs on a 
layer insulation film arises. For this reason, the structure currently indicated by JP,56- 
10757p,Ais inapplicable to the semiconductor device which has multilevel-metal wiring. 
[0009] So, the technical problem of this invention is in the semiconductor device which 
has multilevel-metal wiring to offer the semiconductor device which can prevent the 
invasion of the moisture from the chip edge, without carrying out a cost rise. 
[0010] 



[Means for Solving the Problem] The 1st nonhygroscopic insulation film which 
according to this invention covers the metal wiring allotted on the predetermined side, 
and the aforementioned predetermined side and metal wiring, and does not have the 
hygroscopicity which has a level difference between the heights corresponding to the 
aforementioned metal wiring, and the not corresponding remainder as this result, In 
the semiconductor device containing the hygroscopic insulator layer which has the 
hygroscopicity allotted on the aforementioned insulator layer in order to absorb the 
aforementioned level difference, and the 2nd nonhygroscopic insulation film which does 
not have the hygroscopicity allotted on the aforementioned hygroscopic insulator layer 
The semiconductor device characterized by exposing the upper surface of the 
aforementioned heights, without being covered in the aforementioned hygroscopic 
insulator layer, and being in contact with the nonhygroscopic insulation film of the 
above 2nd is obtained. 
[0011] 

[Example] Next, the example of this invention is explained with reference to a drawing. 
Drawing 1 is the cross section of the chip periphery in the 1st example of this invention. 
In manufacture of this semiconductor device, the 1st insulator layer 2 without 
hygroscopicity is first formed on the semiconductor substrate 1, and the 1st metal 
wiring 7 (0.8 micrometers of thickness) is arranged with predetermined line breadth 
(for example, 2 micrometers) so that this periphery may be plotted on this insulator 
layer 2. Next, the 2nd insulator layer 3 (0.7 micrometers of thickness) without 
hygroscopicity is grown up on the 1st insulator layer 2, as the 1st metal wiring 7 is 
covered. The 2nd insulator layer 3 constitutes the 1st nonhygroscopic insulation film. 
Next, the spin coat of the 3rd insulator layer 4 (for example, a silica film, a polyimide) 
which has hygroscopicity is carried out so that it may become about 0.5-micrometer 
thickness, a baked bundle is performed, and the moisture in a film is removed. The 3rd 
insulator layer 4 constitutes a hygroscopic insulator layer. Next, whole surface etchback 
is performed and the 3rd insulator layer 4 on the heights of the 2nd insulator layer 3 
produced with the 1st metal wiring 7 is removed completely. Next, the 4th insulator 
layer 5 (0.5 micrometers of thickness) without hygroscopicity is grown up. The 4th 
insulator layer 5 constitutes the 2nd nonhygroscopic insulation film, next - mainly - Si 
3N4 fi-om V the surface-protection film 6 (0.6 micrometers of thickness) which changes 
is grown up Next, in order to form a scribe line field, a FOTORIZO graphic is given, 
etching removal of the above-mentioned cascade screen is carried out, and the 
semiconductor substrate 1 is exposed. A semiconductor device is manufactured through 
the above process. 



[0012] The semiconductor device obtained at the above-mentioned process serves as 
structure which the insulator layers which do not have hygroscopicity in the upper part 
of metal wiring of predetermined width of face established in the chip periphery stick, 
and can prevent that a semiconductor device is deep and moisture invades with ** in 
this portion. 

[0013]' Next, the 2nd example of this invention is explained using drawing 2 . In this 
example, to a chip periphery, the 1st metal wiring is arranged to a chip periphery with 
narrow Une breadth (for example, 1 micrometer) rather than the case of the 1st example, 
and the 3rd insulator layer 4 on the heights of the 2nd insulator layer 3 produced with 
the 1st metal wiring 7 is removed by the same method as the 1st example, next the 4th 
insulator layer 5 is formed on the 3rd insulator layer 4 at it. Next, in the portion which 
the heights of the 2nd insulator layer 3 produced with the 1st metal wiring 7 and the 
4th insulator layer 5 stuck, the slotted hole or through hole 9 which carried gut opening 
continuously is formed, and after making it grow up so that the 2nd metal wiring 8 as 
addition metal wiring may next be embedded into a through hole 9, patterning is 
carried out to predetermined line breadth (for example, 1 micrometer), so that a chip 
periphery may be surrounded. Next, the surface-protection film 6 is formed like the 1st 
example, and a scribe line field is formed in a position. 

[0014] Moreover, drawing 3 shows the 3rd example, and this example is the 2nd 
semiconductor device and **** composition of an example, and, in the case of this 
example, is made into the structure which embedded the through hole 9 by the 
refi-actory metal 10 (for example, tungsten), 

[0015] The feature of the structure of this invention is not existing on the metal wiring 
with which the insulator layer which has hygroscopicity has been arranged at the chip 
periphery. 

[0016] This structure is the structure where moisture cannot trespass upon the internal 
field of a chip deep fi-om here, even if the insulator layer which has the hygroscopicity 
which is some layer insulation films during metal wiring is exposed to a scribe line field. 
[0017] 

[Effect of the Invention] The moisture which invades fi-om here though the insulator 
layer which has hygroscopicity is exposed to the chip edge, since it changes so that the 
insulator layer which does not have hygroscopicity in a part for the height of an 
insulator layer without the hygroscopicity produced with metal wiring may contact in 
this invention as explained above does not pass through a metal wiring top. Therefore, 
moisture does not invade into the interior side of a chip rather than metal wiring. 
Consequently, even when other metal wiring has been arranged inside metal wiring, 



wiring capacity does not increase by invasion of moisture. For this reason, only the 
distance into which moisture invades like the former does not need to enlarge a chip 
periphery. Moreover, it has the effect that it is not necessary to add the special 
photoresist which removes only the surface-protection film of a scribe Une field as 
shown in drawing 7 , and a cost rise is not carried out. 

[0018] Moreover, in a semiconductor device according to claim 2, since it was made for 
metal wiring to arrange in the periphery of an insulator layer without hygroscopicity, a 
semiconductor device can be miniaturized. 

[0019] Moreover, since the conductor is laid under the portion which the insulator layers 
which do not have hygroscopicity contact in a semiconductor device according to claim 3, 
it becomes possible to also prevent the moisture which invades firom the interfiice of the 
insulator layers which do not have hygroscopicity, and has the effect that the chip size 
of the part and a semiconductor device can be made still smaller. 
[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the chip periphery in the semiconductor device of 
the 1st example of this invention. 

[Drawing 2] It is the cross section of the chip periphery in the semiconductor device of 
the 2nd example of this invention. 

[Drawing 3] It is the cross section of the chip periphery in the semiconductor device of 
the 3rd example of tfiis invention. 

[Drawing 4] It is the cross section of the chip periphery of an example of the 
conventional semiconductor device. 

[Drawing 5] It is a cross section in other parts of the semiconductor device shown in 
drawing 4 . 

[Drawing 6] Drawing 6 shows the important section of the semiconductor device shown 
in drawing 4 , and explanatory drawing in which (a) explains the fault in an important 
section, and (b) are the cross sections of an important section. 

[Drawing 7] It is the cross section of the chip periphery of other examples of the 
conventional semiconductor device. 
[Description of Notations] 

1 Semiconductor Substrate 

2 1st Insulator Layer 

3 2nd Insulator Layer 

4 3rd Insulator Layer 

5 4th Insulator Layer 

6 Surface -Protection Film 



7 1st Metal Wiring 

8 2nd Metal Wiring 

9 Through Hole 

10 Refractory Metal 

Abstract: 

PURPOSE: To improve humidity resistance of a semiconductor device, and provide a 
semiconductor device capable of reducing the chip size. 

CONSTITUTION: The title semiconductor device contains the following; a plurality of 
insulating films 2, 3, 5 having no humidity resistance, metal wirings 7, 8 insulated by 
them, and an insulating film 4 having humidity resistance which film is interposed 
between the films 3 and 5 and absorbs the step difference generated by the metal wiring 
7. The insulating film 4 is eliminated on a protruding part of the insulating film 3 
having no humidity resistance which part is generated by the metal wiring 7, and the 
insulating films 3, 5 having no humidity resistance come into contact with each other on 
the protruding part. 



